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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a semiconductor device where beams with an 
optimum energy can be emitted according to the structure 
of the ground and crystallization can be conducted uniformly 
all over the film when crystallizing an amorphous 
semiconductor film. 

SOLUTION: A gate electrode 11 is formed on a glass 
substrate 10, and at the same time a transparent aluminum 
nitride film 12 is formed only at a region where no gate 
electrode 1 1 is formed. An amorphous silicon film is formed 
on the gate electrode 11 and the aluminum nitride film 12 via 
an insulation film, and an n-type impurity is introduced by 
plasma or ion doping to form a source region 21a and a drain *i 
region 21b. Then, when laser beams 20 are emitted from a 
substrate surface, the amorphous silicon film is melted, and 
then the melted region is crystallized to become a 
polycrystalline silicon film 21 by cooling to room 
temperature. In this case, since the aluminum nitride film 12 
with improved heat conductivity is formed at a region where 

there is no metal film (the gate electrode 11), the maximum arrival temperature of a film surface 
becomes nearly uniform to uniformly crystallize the entire film. 
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k i n tcm&mm&m Kttiute »jst sis t . 
^flatsrasE-raxs^ 

fTfrfe^JS H*$ d: WKFEiteiftRJi tc *f B ir fitly oft— ft 
<t «c J: 0 «y E40MW*-Wc*1Mf tT *Xg £ 

ft. 

[»*JB4 ] migEx*;u^-b*-Attx*^vu-lf 
[lt*iB 6 ] F 7>yx 

-SXSi, 

KTEy-^tWUteJ: V F W >«tt#»J5S3ftM£*{* 
BCc x * ;u b*- A S:JB*f 0 T SMSiW fcT SXg £ £ 

««« <h r ^^sscDSim 40 
{mm i ] MMoinccffiiiKstTi 

#RiCT*tk 9ratF5>s***©<y~ hmsift-s^ 
icmvim tcwm*mx irv-x <t ^ f u y > so 
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««***i*tiJBflET4Xai. 

iflBy - J: F U -f >««J&*?Bj5ifcS 

■tcx+ju^-e-AijHWUTinsiffcrsxait 

[000 1 ] 

i»#jgK:x *;U^- b- A£ftg*J LT*8»{t£ff 5 C <t 

HSlTj&g (LCD ; Liquid Crystal Display) ^Kfli 
lr^tli»Hh7>^$ (TFT; Thin Film Transi- 
stor) o&5K.m&{t<Di#&ttj;z¥m#&<DTm&-- 

[0 00 2 ] 

[a*oa*3 TFTi^gin, x-f?*>y« 

«8*J*o*^CcafKF5>^X^ (TFT) «rflBl»Sfc 
or, CQTFT^fg^^^^^u^iii^coioiok: 

^ttft^U3>WHCDTFT«. ^10'>'Ja>i^ 
*fbTX*;l^-b-A, W«Cx+f^u— if^JBItr 

ft3RTSC<h#T#£. C®«fcStt^lSfi^y:3>IR« 
OTFT£JBl>T, SEHrv X ^U^OJBfflHBi b* 

-eLT, ifi*^ ^h b bVV3>II((DTFT(D^ 

»cc. 3cSU3te«Fttw*e>nsc<t^% % f a y 
- HKBOTFTwaasnrc**. 

[0 0 0 3 ] CO^FA^ HWJfiOTFTttW^tfBI 

XSSI 0 0±«C*»;^f r >*>*;P (MoTa) 

l±fC«{fc)H (Ta 2 O, ) 10 2*«$ntl^ B 
tOKffclfi 1 0 2^tf*7Xlgl 0 0±{C«fi{b^ 
ya (S i Nx) HI 0 3*5«fci>—Hffc^y 3> (S i 

o, > lii 0 4^6 ay- nftuwjwgjffisti, m^c 

COXg!{i:^'Ja>Jii o 4±tc»C^S«S^y=i>K 
1 0 5JWB0E3*lTC>£. COJMJ/U a>fill 0 5 
rtCCtt«^L«na^*B«jfl[>»A6cJ:>} y-Xfi|iS 1 0 5 
a*$J:CXKU^>««l 0 5 b3^*n-eti?gfiSStiT^- 

a. ^*Se s a ^u 3>n o 5±ccwco*jttB^ya> 
Ki 0 5Of + *;m«i o 5 ccc*fi6urxaMb^y 
3>I(Si02) 1 0 6**MJRWfc«Jffi3hT<,>*. 

ws»^y3>«i 0 5fe<to*z:Kft^y n>Hi o 6 

con* F-*h*B»5/'; o 7±«cy-^«« 

1 0 5atC*hnj0ry-X«fil 08. *^:FU-<>« 

«i o 5 btc^f^jur Fu-f 0 9*i*h?n» 

[0004] COsKFAy- HUKSOTFTtt. ^CO«fc 
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XSSI 0 0©±ffiCC-=fcy yf^doSul* (Mo T a ) 
yte<fc9W^ttK><*-x>yLTy- h«ttl 0 1 

*3Bsrrs. y- h^si o i£»ffiK{b3# 

(C, P E C V D ( PlasmaEnhanced Chemical Vapor Depo 
sition) ffiteJ: 9 % M{bJg 1 0 2±0±ffl{cfiffc^ y a 
>K103, zmtls x ) 3 >M 1 0 4 fci^ttli/ 'J 

[0 005]^, C©#SH^y:a>B*cm«x* 
CCD*»«5/y3>«*— MiWIS*, *©flt msec 

wcjtjcr s««©-iwts/ y a >r i o e *mvmx. 

IWI/k«, nBTMffMiLaM (P) *>fltfR (As) 

as/ y a >■ i o 7 i *r & 4MKc^mk*M(nccstt 

[0 00 6]^, Xrt<9*tfXtl,XTfczt> (A 
r) £ffil>fe;%<r?? * _y>yfficcj:0±ffifcr^5xt> 
A (Al ) M£Jfr£L/cf£. C0T;l/5x^ABfc«fcCF 

05 a**J:»FU-f >flUl 0 5b±ccy-^lffii o 
8fcJ;i>'F W>$I«1 0 OttMtrs. Hnt, 7kS 

Mft^y 3>B1 0 6«r»ST*#JR3*>*; 30 
Ji\ JK^ ^tf^ l 0 5 c fc*5Rft 
r*ci«cj:oTy>yy>y*f>Fftir*^ffiiS{i:3 

«±©:7n-fe;ucJ:0Bl 4(C/TU^hAy- 
[0 00 7] 

ttrw. #»wt/y3>B*tt«fb-r*xsfc*5C*T. 
*j, c© & y ^ ^moTi&ommz-m-cte 

-Ttttofe, ^7^SSl o 0±CC£JSB r 40 
tilOl)^^ Mffi/ y 3 >HOT«6«^H 4 

&J5B (y-Hfil 0 l ) ±©9 L + *;l'S«iKc*j 
WS^tSH^y 3>B©«SJMtx*^4 r --©ftja*fl=* 
SmtL. chiBOx*^-^-^*^^ l 
0 0±©#iW^y 3>BtefcflS*fori>fc. 

[0008] LftLK&ii, mc^mm^v 3>at* 
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^-cD/dfe, (y- r mffii o 

1 ) ±0#Jl»5/y 3 >B<D«Sftfr(c^fcl*/c8£*© 
o o±o^sa^y3>Btc*t 

[0009] *«w«^^raa^«*r^3ti/cfc 

T^Cim, B««<DKtl<3D<C^^»»^<DSJg 
[00 10] 

<Z>Ha»&H:» WU:«ca!RW«c^BIB«:*«r*XS 
4, SffiiO^BB^J&JSESnTl^liBWc^KBi 

Bfe «t c;tt»B±{c#a»rB«o^i-^*29^B^ « 
j£f *xa£, ^K©¥»»B{cx*iUsp-t-Aft 
Rgwr a c 4 cc «t o i£3?#jK£--*icc aHSjwtr * ig 

[0 0 1 1 ] **l8(c«Sffi0^3W*SBB©«ii*ffi 

SK±(cauitB«)KfiK < rsxa4. mmm±ici&m 

XS4. ^«BteJ:a f ll^B±Cc#ftKrB»<Dtt--tt 
*SKM«Bj«T«X«i, MWO¥i»Rcx*A 

JMk-rixatt^tofcor**. 
[0012] *»WCCffi^IgW:ffi(D^2»«:$iaoSUS^ 

ffitt, aisafi<7>«MccaiBF^>^^©y- h«s 

<L UT©£«B*JSMfrr*XS<fc . 2WS«Lb0^iBB 
J£W©«**c ABB 4 3W«*c*Se»**W HMMfiit 
Bt«JiS-rsx84, ^)SB*J«f:0*SBJ»»B±{c«i» 
B«r»«b/ca, CCDlftSBiCC^SHrBJlOi^— tt 
*W*B*JIWrr*XBt 1 ¥VttB±<D£BBtcftj£ 
r *««KJ^«««c«Rffjfc^«llj**A or v - x 
BW*J:»K^^>Bl(|***i*ti»jasr*XH4, v 

[0013] **?a«:«-2)|g«:ft6o^»«ao»a* 
sa. »issfia>ftii<caiia*URB«:«ja a r&xa4. 

aW^SB±fc29ii»i»BillHWCc«kG«^BI OX 

*b. »Bh^>^^*©y-hmi4a*4«B*jB 

«WtcjBatr*xa4 % ARBfcJ:VSW*6»B±«:ffi 
tt*W*B*»«rftXH4. *©i*^±(DAJlM^:>Pt 



(4) 

5 

[0 0 14] *WH»CC*5(r»-C, £JgjK£lfol£$i 
[0015] *ftK©¥5»#«SOiJJS^a-C«. x* io 

t>tc o T-«CC|& ftffc <* ft S ■ 
[0016] 

z^mLxmmt&wrz. 20 

[0017] *»Wtt||liS©^«©MM^jt^%, £ 

fclT\ *o»*fc-3i»ritti!lir6. 
[00181H7 (a) , (b) iZZsV*>&<DTim 30 

«^lfi6 0±K:-^;KNi)a6l* 
»«U t<0±( f cm<t^V 3> (S i N> jg6 2. *6i^ 
SI(SiO a > 6afc£tf#aH^';a>ai <a-S 
i) 6 4*COJB{CjgJdQL/c*>(0r*S. — i7 
(b) ommz, ^7XlS6 0±(Cgfki/Un> (S 
i N) me 2. t&JtJR (SiO, ) 6 3*$ < fc09MiH5-' 
y:j>H6 4£J&Jffit,fcfc<Dr. ^ B B a l^Vn>l6 4 

[00 19] ^9«I7 (a) <DI8«MIC/ya> 
g§6 4fc»LTx*;l>^~t^A£OTx*2yvu~lf 
<x*;l/=F- ; 3 6 OmJ/crn 2 ,^Xi;30n 
s,M308 nm) *BBI*Ufc<bfir<D, ^JttJ/tfa 

**sw-fc©T*4. m \ oumi (b) ©t&is 

»A«$/'y=i>H6 40*«noiKK 
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[0020] 18943*0^18 1 0 CD*g^6 J: 
U3>i|6 4©«jKW«L« (a-S iBbS) *r*«JC 

IffcJBiWLfcJis^ #IMt'yn>IR6"4©T»»ifiK: 

* -5 xmmmmu&&m:te #«s/»ja 

(Ml (a) <D*iS) Kt*«lS£iJj&^**tt2 6 5 
0 (K) X&ZOlcttLX. TMlc&mm (-v'rfrm 
6 1 ) &ntELtj;M& (mi (b) tC«SS5 
B»»a*i»2 94 0 (K) ~C£>Dv T»©«jtK:<ko 
T**<»*4. COAiKiHISJX®S». HfefiJ!6 3 

(a) , (b) ©lvrh©«Jg&c*$(,>rfc. Mtafrtf^x 

wsE6o©*rt«cjc*o % #an^»j3>Bi6 4<oa« 
sWft^^T* 5 *. ^it, s/ya>©iisflrfb©aa[ ( i 
4 10*0 cca-r&i, sgfboM^ut, $>zmm 

[ 0 0 2 1 ] 7 (a) , ( b ) *ti^no«fi<D#a 
8 4(c*H/Tx*»x^u-if*B8*rS» 

fe^ss^ »J3>I6 4o*ffi©«*$«*iaK^Ei 

N) IBB 5*atBf*CifcJ:0 % 07 (a) CD«jt<b 

1 0 0 2 2 ] H 1 2 ttH 1 1 offiMfcto^x % M{br;u 

<Dr&£ e Tttto^, HI 2 53:0 1 10«3^CCfeC^T. 
J/ t J3>i64Olil*3 0nm. ffiMI (SiO, ) 
6 3©iil?:l OOnm, Wfc^y=i> (SiN)I6 
2CD^/f^r5 0 nmtC-e4v£4a@SU S<tT^5x^ 
A (A 1 N) «6 5<DBI»«:^T. x^v'VU-lf^ 
40 OmJ/cm 1 rMWU, *<DifirO^ y =i>R6 
4 <D^®<D^3S5!J3t?t^£ y =1 >a>»a<t«p|ffl«: U 

*S/vu-ift3 6 OmJ/cm2tlS3tU ^tiVA^t 
\m 1 2 03iff tBia«fcL/fci*co//^xai«6 OCD^ 

fcttssarfco-ra*. co^smcccto, 07 (a) 
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TU—tfSft^Sffl^br^fcfe&c^ Ell 1 ©flligcoS 
fb7Jl/5~3AR6 5©Hff*Ell 2 £0 1 3<D*£J|IK: 

imzmm? z c t cc o . r^kcc ^/c rswsja 

(c^r&^-r*. io 
[0024] Cm 1 ©UteCWBJB) Hl(a)-(c) 
"*yJ:Ma2 (a)-(c),B3 (a)-(b)ttSl 

HBCcarfcO'C**. HI (a) *C^U/c<l:*> 
(C, «*.tt^A 9 jr^ibTT^zf^ (Ar) fcffll* 
ft:^^9»!;>^j£Scj:0SK. m««^ifil0 
±tCj»!?WK:«*l 0 0nm<D^-yi5r;l/ (N i ) R*>6 
^^y-hlffil ISrJfrSlT*. 7 *ij 

> Office.]: O^ffiKJRWl 0 Onm(DStrJV^»)A 
KA1N) 1 2%j8MT2>. m^X % ±micy * b U 20 

^iUtM**14*m\ 01 (b) tc^b/ccfc^ 
CC?* h U5^X hill 3o^ # ^-^>^tf^o ya> 
■C, 7*hl/^Ml3feJ:^Mii 
{bru^x^AiBi 2*HB*«cx**>ytt*-r«e± 
ccJ:»30 1 (c> {CmLfc£5fc*/^*S«i 0±©y 

[0 0 2 5 ] 132 (a) Cc^UfcJ; 5 te«a.«|5J 
C<^^'J>milt-s'J')A (He) Srffil* 30 
fcX/** 2 'J >y«ECCJ:0^n8C«W«iLtf 5 OnmO 
mtU*ja> (S i Nx) JS1 5 a, 9l»tt»JR/fffiliL 
«10 0nm©-»^>';a> (SiO a ) ill 5b* 

te!P EC V Dffi«c J: 0 1 5 ±(C0W«*.tt 3 0 n 
ro<D#SfT> *»ttfl<Kc *. 
t/ya>«l 6*»flSUfc«. 02 (b) CC^L/cJ:^ 
CC#JWi/ tf a >H 1 6±<D£fflk::7* hU^X 
ffiU CCD?* h MC*tbT#^X*Rl 0CDS 

BflH*^«l*tf r« (i&B4 3 6 nm) VL&Z>m% (M 40 

tfsesdWfcj&ffisn*. a^r, 02 (c> cc^u 

**G*I1 9, ftfetf* (P) «MMfy=r>«l 6K 
»A«. ch«:J;0, 03 (a) CC7jtLft:J:9Ccy- 
*««2 1 afciyFl/-f>««2 1 b^ff^3n-5o 
*6t>T, SfiSEfr6U-1ffc:-A2 0*JHSfrT*. c 
COU— !f t-A 2 0 OfmiCJ: 0 #BKi/ U =J>« 1 6 50 
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*#SfifbU V-*««2 1 a*iJ:tf KH>««2 1 
b*«*fe*ISAV'y=i>M2 l*ftMt3ti&. cc 

t\ **tso».«rtt. &jir <y- Mil i ) oas 
[0026] u— »fe-A2 o <bL-rii*ss^yn> 

vU-ifibTii, X eC 1 x^-eU-lfCCcfcSAJl' 
XU-lft-A «S3 0 8nm) .KrFx+^l/ 
-1f(Cj:S^^U-1fbr-A (8fi2 4 8 n.m)« 

5 0nm) «£#AC»6n&. 

[0 02 7 ] 03 (b) ^U/c^tcmtfX 

A^^at7J^> (Ar) *fB(r»fc*'<7»y 

>ytt«c«to*ttJi2/y3>«2 i*©v-><«*2 l 

a*5j:»FU-f >«*2 1 b±fc**vMiy*3 x* A 
(Al)*6ttS«S2Za, 2 2b*»J5K-r*. «^ 

t\ *»^xv*r^x^**fb*tf5c£(CcfcD 
^*Sa B B^yr3>jg2 irt©^ + *ji/««i2 i c**mt 

[0 02 8] C©±9(c«tft©«»CCJ:4IBHh^> 

A2o*Mt» 4 &jeus (y- Fit 1 1 ) <om 
\i*mmc**tMG&&o*\,>mtTfr$-*jKmi 2* 

[0 02 9] C»2©3B»OJB«) 04 (a) - (c) 

S 1 ©ltew^ici5^5#^i^y 3 >i 1 6_b 

«CZ!BMfci/ya>fl|«:»J5R^a. COZlWbJ/y3> 

icLtc&O-C&Z. 01 (a)-(c), B2 

(a) - (c) *U:tf03 (a) - (b) tm-m&U 

[0 03 0 ] Tttfc%. *r. 04 (a) tC^L/cJ:^ 

fiSl/fca. WiLKPECVDffi«cJ:0* r«ft^9a> 
(SiO, )I3 0tMU C<D-BKb^ya>K3 

(iffifi4 3 6 n m) (c^^StK (RESStIc) 3 1 ttr 

5. c(Di#y-hmffii l^^tftoy- hms 

1 liWi;«<D7* FUWH32#S286««C» 
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04 (b) K7fiLfc«M*c, COA$ 

FUS^* FJB3 2 ai»T, C©I!BMbi"J 

fctt ^*>F-hr>y*CJ:On SCTKtt.3 3 . -ffl 
(P)'t#Mlt/ya>Bi 8ic»ATS. CftfciO 
04 (c) Ki^UfcJ: Sfcv-X««2 1 a**J:tfFU 

-tftr-A3 4 4Mftf*r-Si, COU-f fcf-A34© 10 

*§S2 1 afcitf FU-f >*M2 1 b^i^/c^SV'J 
:a>K2 1 «&©XHtefg 1 ©§gffl3©Jfc 

[0 0 3 1 ] COJ:5«C2Biai©»*«cj:&iWIF5> 

#*fcfltS*iTir*3©-t\ *«©£ffitea-3"tr— «cc»ji 20 
m 1 ©«fc©»*C « 7*^ XvF-f>^ fctt A * > 

■ L?ft£r«C£tfBLldl6#*«. 43Kffe©)Bfll 
^XvF-tr>y*fctt^:*>K-tf>^©v 

[0 0 3 2 ] CM3©Sett©)HB] H5 (a) -(c) 
4b J: CXH 6 ( a ) - ( b ) tt#«gj©S* 3 ©3gJS©»J8 30 
Cc^^SM h 7 *©t^fffi*l«JOKc*T«>© 

fcfe©r#>£. 

[0 0 3 3 ] 15 (a) fcTnbfcJrSfc, «A« 
Zrty*ffZ£l,XTJ\'dl> (At) 
•J > Office J: 9 #^Xgtg4 0 ©£ffi(cB/I 1 0 0 n m 

©Btftrjus-Siju i*«girs. ii>t, wa« 

RID < £ U>^ffitCj:DS{tT;W 5X^7 AB4 1 

±CCBfl£ l.OOnm©-';^!/ (N i ) miPhteZ?- 40 

F«a4 2*aiRwccjeiu-rs. mi*Hc<^ 
^^yvy^ii^y^A (He) tffit*x^ 
* * y > ^acc j: 9 ^meewt^.y ^ > ( s i n x ) ie 

4 3 a, ?|#«*nffiibf y = > (SiO, ) H4 3 b 
*^L>ra»»i6©3|ft»R4 3«B0EU «t»T, 9) 
AtfPECVDffifc<fc9IMWU 3 ±CC^H1f^ y -a > 

«4 4«:a«a»«:»!itr*. 

[0 03 4] ^l^'ja>I44^Mim W*. 
tfPECVDffiKJ:*), 05 (b) CCiSUfccfcSK:** 
H^yn>E4 4±(D^ffiCC7* H/^Xhg4 5*JB 50 
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FJi4 5©-><£-~>^£t7 5 (KffiBBfc4B) . 
C©£*y- h«M4 2#v**±ft»)IH5 (c)CC^ 

4 5*saa»^wccjgflEsns. tfc^-c, 05 (c) tc 

* ^ X v F - 1* > if* tc\Z A * > F - 1 > y fc«fc 0 
nlT^ft4 7 4 (P) **aRi/ya>|R4 
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